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Secao 1

Trajetoria Académica




No ano de 2011 dei inicio a minha formacao académica, ingressando no curso de
Fisioterapia pela Faculdade de medicina de Ribeirdo Preto / Universidade de Sao Paulo
(FMRP / USP). Foram 5 anos de dedicacao intensa, estudos, aprendizados, amizades,
amadurecimento e a certeza de que ser Fisioterapeuta foi uma escolha certa.

Durante a graduacao, sempre fui apaixonada pela area da Saude da Mulher, me
envolvendo nos minicursos e palestras, chegando a participar da gestdo da Liga de
Fisioterapia na Saude da Mulher no ano de 2013 em que auxiliei como secretaria na
organizacdo de eventos voltados para a area.

Logo no primeiro ano de formada, realizei pés graduacao pela Universidade do
Sagrado Coracado (USC — Bauru) em Fisioterapia em Dermatofuncional e Saude da Mulher,
em que tive a oportunidade de me aprofundar nos estudos. Apds alguns anos, me mudei
para Marilia e de imediato entrei em contato com a Profa Angélica demonstrando meu
interesse na area e meu desejo em continuar estudando, aprendendo e me formando para
a area académica, uma vez que apés experiéncia profissional ministrando cursos na area
de Dermatofuncional para laborat6rio, me encontrei na area da comunicacao aflorando meu
desejo de lecionar.

Por um ano, antes de entrar oficialmente no PPG em Tocoginecologia como
mestranda, fiz parte do grupo participando ativamente das reunides, treinamentos e coletas
0 que permitiu a realizacdo deste mestrado em um periodo de 12 meses.

Assim, em 2021 iniciei o mestrado pelo Projeto Tematico Fapesp DIAMATER, “The
Diamater Study Group”, sob a orientagao da Prof? Dr® Angélica Mércia Pascon Barbosa e
coorientagdo da Profa. Dra. Natalia Miguel Martinho Fogacga. Ao longo desse ano, além de
dar seguimento ao meu projeto, tive a oportunidade de participar de eventos internacionais
(Anexo 1) como “Diabetes, Obesity and Pregnancy Outcomes”, “Obesity Inflammasome as
a Risk for Developing Gestational Diabetes” e “Placental Adaptation in Gestational Diabetes

and Obesity” e de ser contemplada com uma bolsa Treinamento Técnico 3 (TT3) da
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FAPESP (Anexo 2), tendo como titulo do projeto “Treinamento para avaliar pela
ultrassonografia bidimensional a diastase do musculo reto abdominal de mulheres com
incontinéncia urinaria especifica da gestacao” sob orientagao da Prof? Dr® Angélica Mércia
Pascon Barbosa.

Foi possivel ainda colaborar em 5 artigos, sendo um publicado e demais em fase
de submissao para revistas de alto impacto, que ndo compde o corpo dessa dissertacao,
intitulados:

. Effectiveness of the pelvic floor muscle training on muscular dysfunction and pregnant
specific urinary incontinence in pregnant women with gestational diabetes mellitus: A
systematic review protocol (Anexo 3)

“Pelvic floor muscle dysfunction in third trimester of pregnancy and long-term postpartum is
related with Gestational Diabetes Mellitus: Levator hiatal area 3D-US assessment.”
‘Dynamic Model for Pelvic Floor Muscles Assessment by Transperineal Ultrasonographic: A
New Approach of the Diamater Study Group”.

“The Role of Gestational Diabetes Mellitus and Pelvic Floor 3D-ultrassound Markers at the
Second and Third Trimester of Pregnancy Predicting 6-18 months postpartum Urinary
Incontinence: A Risk Model Constructed by Multivariate Logistic Regression Analysis”.
“Incidence and risk factors for long-term Urinary Incontinence in a cohort of early and late-
onset Gestational Diabetes compared to non-Gestational Diabetes: a nested case-control
study”

Meu propésito apds a conclusdo do mestrado € continuar me aprimorando e
adquirindo conhecimento constante em prol da saude das nossas mulheres, fazendo a
diferenca no cenario académico e cientifico e, por isso, o desejo de dar continuidade aos

estudos por meio do Doutorado.
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Secao 2

Contextualizacao
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Musculos abdominais e do assoalho pélvico e suarelagdo com a Incontinéncia

Urinaria Especifica da Gestacao

A cavidade abdominopélvica é formada por musculos, 0ssos e estrutura aponeuréticaque
circunda os 6rgaos pélvicos e abdominais. Dentre os musculos que compde esta regido,encontram-
se 0s musculos Reto Abdominais (MRA) que inserem-se em estruturas 0sseas da pelve, onde se
encontram os musculos do Assoalho Pélvico (MAP), que estdo predominantementeenvolvidos na
estabilizacdo lombo-pélvica e continéncia urinaria (1-7).

Para que a funcéo de continéncia urinaria ocorra de maneira satisfatoria, a musculatura
envolvida precisa apresentar uma performance adequada por meio de uma dinamica abdomino-
pélvica equilibrada que é dependente da posicédo anatbmica, a qualidade das fibras musculares e
a integridade das fascias.

A relacao funcional entre os MAP e musculos abdominais (transverso do abdémen, obliquos
intemo e externo e reto abdominal) foi primeiramente descritapor Sapsford e colaboradores (3,
8).Portanto, para que estes musculos desempenhem suas funcdes de continéncia e sustentacao,
parece haver a necessidade de que durante as contracdes de MAP ocorra também a contracéo
dos musculos abdominais (5) e vice-versa, atuacao esta denominada cocontracao sinérgica (9).
Alguns estudos mostram ainda que a contracdo simultanea do abdémen parece potencializar a
atividade motora do MAP (4, 5 e 7), mostrando importancia deste grupo muscular na funcao de
continéncia urinaria (10).

De forma semelhante, durante situacdes de aumento da pressao intra-abdominal, faz-se
necessario que ocorra interagdo entre os musculos abdominais e os MAP, dissipandoa pressao
dentro do recinto abdominal. Os MAP, por sua vez, também devem contrair sinergicamente com

a musculatura do tronco. Com a incoordenacédo destes musculos,
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ocorre aumento da atividade muscular dos musculos da parede abdominal superior, 0 que faz
com gue as visceras sejam empurradas contra o assoalho pélvico. Ou seja, 0 aumento da pressao
intra-abdominal mais a insuficiéncia dos MAP, predispde as disfuncdes pélvicas (2).

A cocontracdo sinérgica entre MAP e musculatura abdominal é observada em mulheres
assintomaticas (11 e 12), porém nao ha consenso na literatura a respeito das mulheres com
Incontinéncia Urinaria (IU) (12, 13 e 14). O que tem sido sugerido entre alguns autores (14 — 18)
€ que os sintomas miccionais estejam possivelmente relacionados a um desequilibrio na acéo
destes dois grupos musculares, seja através de uma resposta muscular dos MAP inferior a
musculatura abdominal e/ou seja através de uma lentiddo no tempo de ativacdo dos MAP em
relacdo a ativacdo abdominal (6, 19 — 21).

Evidéncias de revisdo sistematica demonstraram que a interacdo dos MAP com o0s
musculos abdominais ocorre tanto na contracdo voluntaria do assoalho pélvico quanto nas
manobras abdominais e que o MRA deve patrticipar dos mecanismos de continéncia urinaria (22).

Durante a gravidez, o corpo da gestante passa por diversas adaptacdes fisioldgicas.Como
consequéncia ao permitir o crescimento uterino, ha estiramento do masculo abdominal, ocorrendo
uma separacao dos feixes dos MRA em relacéo a linha Alba, podendodar origem a diastase do
musculo reto abdominal, considerado patolégico quando o afastamento € superior a trés
centimetros (23,24). Sua modificacdo de comprimento pode resultar em alteracdo em sua
capacidade de produzir o torque, interferindo no vetor de forcamuscular (25) e repercutindo
negativamente no pés-parto (23).

O assoalho pélvico (AP) também passa por adaptacdes no periodo gestacional. Na fascia
endopélvica, responsavel pela sustentacdo dos 6rgdos acima do assoalho pélvico, ocorrem
modificacdes em seu componente principal, o colageno (26). A fraqueza nas estruturas do AP é
comumente encontrada na gravidez levando a predisposicdo de disfuncdo e seus sintomas

consequentes (27). A massa corporal materna e o peso uterino
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geram sobrecarga na musculatura do assoalho pélvico (28). Como forma de compensacaoa esse
aumento na carga, foi observado tbnus muscular maior para manter as funcées de suporte e
continéncia (29). Além disso, 0 sobrepeso excessivo pode resultar em aumento natensdo
excedente enfraquecendo as estruturas musculares e suscitando disfuncdes pélvicas (30-32).

A presenca de IU com primeira ocorréncia durante gravidez, denominada IU especifica da
gravidez (IU-EG) (33), tem impacto negativo na qualidade de vida (QV) aolongo do tempo (33, 34),
com prevaléncia média de 41% em mulheres gravidas. Mesmoque ainda ndo inteiramente
compreendida a fisiopatologia da IU-EG, a literatura traz como causa as alteracdes mecanicas e
hormonais ocorridas neste periodo (33). Além disso, IU-EG é fator de risco para a IU 2 anos apés
o parto em que foi observado menorcontra¢do dos musculos do assoalho pélvico (MAP) (35) nesse
periodo o0 que nos remeteas suas consequéncias a longo prazo.

Pesquisas com associacao entre Diabetes Mellitus Gestacional (DMG) e alteragdomuscular
iniciaram-se a partir de investigacdes clinicas sobre IU gestacional em mulheres com histoérico de
DMG. A literatura cientifica tem mostrado o impacto negativoda hiperglicemia no musculo: atrofia
e desorganizacao muscular, diminuicdo da proporcédo de fibras rapidas, aumento da deposicao
de colageno e fibrose severa foramobservados em um estudo realizado em ratas gravidas
diabéticas (36,37), evidenciandoque o DMG altera o musculo esquelético pelo efeito direto da
hiperglicemia (38). Sendo assim, surgiu a triade DMG, miopatia diabética e IU e seus
biomarcadores, que é investigada pelo Diamater Study Group desde 2006, caracterizando o
Projeto Temético (2016/01743-5). O Conceptual Model (36), estabelecido da integracdo entre
DMG, IU- EG e miopatia hiperglicémica tem a funcionalidade dos MAP e MRA como variaveis

moderadoras e precisa ser investigado (Figura 1).
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Potential Moderators
Quality of glycemic control
Glycemic level
1 Insulin therapy and dosage M
- Maternal age >
-7 Pre-pregnancy BMI S
=7 Maternal nutritional parameters ~

il Vi
A
Predictor Variables Outcome Variable
Gestational diabetes meliitus (CDM)  u——— Urinary incontinence (Ul)

Pregnancy-specific urinary 12 th: t C-secti
incontinence (PS-Ul) e

Potential Mediators
Rectus abdominis muscle (RAM)
+ / Pelvic floor muscle (PFM)
myopathy parameters

Figura 1: Potenciais confundidores, mediadores e moderadores do Diamater. Fonte:Rudge et

al., 2020 (36).

Com o objetivo de subsidiar os estudos futuros da relacdo DMG, IU-EG e co- contracéo
MAP e MRA e comparar achados, faz-se necessario como base o conhecimento das possiveis
alteracdes na sinergia muscular em gestantes normoglicémicas com IU-EG.

Com base nesses fatos, a avaliacao da funcionalidade do MRA pode ser realizadaatravés
da ultrassonografia bidimensional (US-2D), uma vez que esta técnica tem sido relatada como
método simples, ndo invasivo, de facil execug¢do e amplamente utilizado na clinica obstétrica (39).
A técnica esta prontamente disponivel, ndo tem radiagcéo ionizante, apresenta desconforto minimo
(40), tem boa confiabilidade interobservador e interdisciplinare permite avaliagdo dinamica dos
musculos (41). Sendo assim, é possivel obter imagens de maneira rapida e de facil aprendizado
pelos pesquisadores clinicos (42-46). Ajustes nas zonas focais para a area de interesse
(profundidade de 2 a 5 cm) e no software para melhorar a qualidade das imagens séo necessarios
(46-48). As imagens da US-2Dpermitem analise anatdmica do MRA em qualquer regido de sua
extensdo durante repouso e analises funcionais durante sua ativacdo por meio de tarefas

solicitadas ao compararmos
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a espessura anteroposterior entre os momentos da mesma participante e sua relagdo entreos

grupos de interesse na pesquisa (Figura 2).

Figura 2- Imagem de US-2D do MRA. Arquivo do DIAMATER, 2018.

A presente Dissertacdo se propde responder perguntas previstas nos objetivos do “Projeto
Tematico Diamater”. Tem aprovacdo do Comité de Etica em Pesquisa (CEP) para seu
desenvolvimento no projeto “mae” CAAE: 82225617.0.0000.5411 (Anexo 4). O objetivogeral a
saber, é: Identificar a espessura/funcionalidade do musculo reto abdominal avaliada por
ultrassonografia 2D durante exercicios voluntarios e a cocontracdo associada dos musculos do
assoalho pélvico como preditor da incontinéncia urinaria especifica da gravidez.

Os resultados obtidos estéo apresentados no artigo de acordo o respectivo objetivo:

- Rectus abdominis muscles functionality assessed by two-dimensional ultrasound asa
predictor of the pregnancy-specific urinary incontinence.

Sendo assim, ndo apenas para responder as perguntas do Projeto Tematico Diamater, o
trabalho também se justifica por ter sido aplicado metodologias de andlise inéditas na area,
complementando a abordagem de problemética de interesse médico/sociale pelo conhecimento
da incontinéncia urinaria especifica da gestacdo ser um problema de saude publica que afeta a

qualidade de vida da mulher com impactos maternos a longo prazo.

27



10.

11.

12.

13.

14.

15.

Referéncias:

Bergmark A. Stability of the lumbar spine: a study in mechanical engineering. Acta Orthop Scand
Suppl. 1989;230:1-54.

Sapsford R. Rehabilitation of pelvic floor muscles utilizing trunk stabilization. Manual Therapy.
2004;9(1):3-12.

Sapsford R, Hodges PW, Richardson CA, Cooper HD, Markwell SJ, Jull GA. Co-activation of the
abdominal and pelvic floor muscles during voluntary exercises. Neurourol Urodyn 2001;20(1):31-42.

Sapsford RR, Hodges PW. Contraction of the pelvic floor muscles during abdominal maneuvers. Arch
Phys Med Rehabil 2001;82(8):1081-8.

Neumann P, Gill V. Pelvic floor and abdominal muscle interaction: EMG activity and intra- abdominal
pressure. Int Urogynecol J 2002;13:125-32.

Junginger B, Baessler K, Sapsford R, Hodges PW. Effect of abdominal and pelvic floor tasks on
muscle activity, abdominal pressure and bladder neck. Int Urogynecol J 2010;21(1):69— 77.

Pereira LC, Botelho S, Marques J, Amorim CF, Lanza AH, Palma P, Riccetto C. Are transversus
abdominis/oblique internal and pelvic floor muscles coactivated during pregnancy and postpartum?
Neurourol Urodyn 2013;32(5):416-419.

Santos AA. Biomecéanica do movimento. 22ed. Sado Paulo Editora: Sammus, 2002.

Bo K, Frawley HC, Haylen BT, Abramov Y, Almeida FG, Berghmans B, et al. An International
Urogynecological Association (IUGA)/International Continence Society (ICS) joint report on the
terminology for the conservative and nonpharmacological management of female pelvic floor
dysfunction. Neurourol Urodyn 2017;36(2):221-44.

Ptaszkowski K, Paprocka-Borowicz M, Slupska L, Bartnicki J, Dymarek R, Rosinczuk Jet
al.Assessment of bioelectrical activity of synergistic muscles during pelvic floor muscles activation in
postmenopausal women with and without stress urinary incontinence: a preliminary observational
study. Clin Interv Aging [Internet]. 2015 Sep;1521.

Vesentini G, ElI Dib R, Righesso LAR, Piculo F, Marini G, Ferraz GAR et al. Pelvic floor and abdominal
muscle cocontraction in women with and without pelvic floor dysfunction: a systematic review and
meta-analysis. Clinics 2019;25(74):e1319.

Ferla L, Darski C, Paiva LL, Sbruzzi G, Vieira A. Synergism between abdominal and pelvic floor
muscles in healthy women: a systematic review of observational studies. Fisioter Mov
2016;29(2):399- 410.

Madill SJ, Harvey MA, McLean L. Women with stress urinary incontinence demonstrate motor control
differences during coughing. Journal of Electromyography and Kinesiology 2010;20(5):804-812.

Arab AM, Chehrehrazi M. The response of the abdominal muscles to pelvic floor muscle contraction
in women with and without stress urinary incontinence using ultrasound imaging. Neurourol Urodyn
2011;30(1):117-20.

Barbic M, Kralj B, Andrej C. Compliance of the bladder neck supporting structures: importance of

activity pattern of levator ani muscle and content of elastic fibers of endopelvic fascia. Neurourol
Urodyn 2003;22:269-76.

28



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Thompson JA, O’Sullivan PB, Briffa NK, Neumann P. Altered muscle activation patterns in
symptomatic women during pelvic floor muscle contraction and Valsalva manouevre. Neurourol
Urodyn 2006;25(3):268-76.

Bz K, Braekken IH, Majida M, Engh ME. Constriction of the levator hiatus during instruction of
pelvic floor or transversus abdominis contraction: a 4D ultrasound study. Int Urogynecol J Pelvic Floor
Dysfunct 2009;20(1):27-32.

Devreese A, Staes F, DeWeerdt W, Feys H, Van Assche A, Penninckx F, et al. Clinical evaluation
of pelvic floor muscle function in continent and incontinent women. Neurourol Urodyn
2004;23(3):190-7.

Junginger B, Seibt E, Baessler K. Bladder-neck effective, integrative pelvic floor rehabilitation
program: follow-up investigation. Eur J Obstet Gynecol Reprod Biol 2014;174:150-3.
Smith MD, Coppieters MW, Hodges PW. Postural activity of the pelvic floor muscles is delayed during
rapid arm movements in women with stress urinary incontinence. Int Urogynecol J Pelvic Floor
Dysfunct. 2007;18(8):901-911. DOI: 10.1007/s00192-006-0259-7;

Baessler K, Junginger B. Why do women leak urine? Which continence mechanism(s) fail(s)? Int
Urogynecol J 2013; 24: S90-S91.

Vesentini G, El Dib R, Righesso LAR, Piculo F, Marini G, Ferraz GAR, et al. Pelvic floor and
abdominal muscle cocontraction in women with and without pelvic floor dysfunction: a systematic
review and meta-analysis. Clinics. 2019;74:e1319.

Boissonnault JS, Blaschak MJ. Incidence of diastasis recti abdominis during the childbearing year.
Phys Ther [Internet].1988 Jul [cited 2019 Aug 6];68(7):1082-6.

Mesquita LA, Machado AV, Andrade AV. Fisioterapia para redu¢éo da didstase dos musculos retos
abdominais no pds-parto. Rev Bras Ginecol e Obs [Internet]. 1999 Jun;21(5):267-72.

Bursch SG. Interrater reliability of diastasis recti abdominis measurement. Phys Ther [Internet].1987
Jul [cited 2019 Aug 6];67(7):1077-9. )

Landon CR, Crofts CE, Smith ARB, Trowbridge EA. Mechanical properties of fascia during
pregnancy: a possible factor in the development of stress incontinence of urine. Contemp Rev Obstet
Gynaecol. 1990;2:40-6.

Van Geelen H, Ostergard D, Sand P. A review of the impact of pregnancy and childbirth on pelvic
floor function as assessed by objective measurement techniques. Int Urogynecol J [Internet].
2018 Mar 13;29(3):327-38.

Herbert J. Pregnancy and childbirth: the effects on pelvic floor muscles. Nurs Times [Internet].
105(7):38-41.

Moccellin AS, Rett MT, Driusso P. Existe altera¢@o na funcdo dos muisculos do assoalho pélvico e
abdominais de primigestas no segundo e terceiro trimestre gestacional? Fisioter e Pesqui
[Internet].2016Jun;23(2):136—-4

Kudish BI, Iglesia CB, Sokol RJ, Cochrane B, Richter HE, Larson J, et al. Effect of Weight Change
on Natural History of Pelvic Organ Prolapse. Obstet Gynecol [Internet]. 2009 Jan;113(1):818.

Greer WJ, Richter HE, Bartolucci AA, Burgio KL. Obesity and Pelvic Floor Disorders. Obstet
Gynecol [Internet]. 2008 Aug;112(2, Part 1):341-9.

Stothers L, Friedman B. Risk Factors for the Development of Stress Urinary Incontinence in
Women. Curr Urol Rep [Internet]. 2011 Oct 22;12(5):363-9.

Hvidman L, Foldspang A, Mommsen S, Bugge Nielsen J. Correlates of urinary incontinence in
pregnancy. Int Urogynecol J Pelvic Floor Dysfunct. 2002;13(5):278-83.

Viktrup L, Lose G. Lower urinary tract symptoms 5 years after the first delivery. Int Urogynecol J
Pelvic Floor Dysfunct. 2000 Dec;11(6):336-40.

29



35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

Barbosa AM, Dias A, Marini G, Calderon IM, Witkin S, Rudge MV. Urinary incontinenceand
vaginal squeeze pressure two years post-cesarean delivery in primiparous women withprevious
gestational diabetes mellitus. Clinics (Sao Paulo). 2011;66(8):1341-6.

Rudge MVC, Souza FP, Abbade JF, Hallur RLS, Marcondes JPC, Piculo F, et al. Study protocol
to investigate biomolecular muscle profile as predictors of long-term urinary incontinence inwomen
with gestational diabetes mellitus. BMC Pregnancy Childbirth [Internet].2020 Dec 19;20(1):117.

Piculo F, Marini G, Barbosa AMP, Damasceno DC, Matheus SM, Felisbino SL, et al. Urethral striated
muscle and extracellular matrix morphological characteristics among mildly diabetic pregnant rats:
translational approach. Int Urogynecol J Pelvic Floor Dysfunct. 2014;25:403-415. doi:
10.1007/s00192-013-2218-4.

Lambertucci AC, Lambertucci RH, Hirabara SM, Curi R, Moriscot AS, Alba-LoureiroTC, et al.
Glutamine supplementation stimulates protein-synthetic and inhibits protein- degradative signaling
pathways in skeletal muscle of diabetic rats. PLoS One [Internet]. 2012 Jan [cited 2019
Aug6];7(12):e50390.

Messelink B, Benson T, Berghmans B, Bg K, Corcos J, Fowler C, et al. Standardization ofterminology
of pelvic floor muscle function and dysfunction: Report from the pelvic floor clinical assessment group
of the International Continence Society. Neurourol Urodyn. 2005

Shek Ka, Dietz Hans. Pelvic floor ultrasonography: An update. Minerva ginecologica. 2013 Feb
01. Vol 65

Breekken IH, Majida M, Ellstram-Engh M, Dietz HP, Umek W, Bg K.Test—retest and intra- observer
repeatability of two-,three-and four-dimensional perineal
ultrasound of pelvic floor
muscle anatomy and function. Int Urogynecol J [Internet]. 2008 Feb 29 [cited 2016 Dec 4];19(2):227—
35.

DelLancey JOL, Kearney R, Chou Q, Speights S, Binno S. The appearance of levator ani muscle
abnormalities in magnetic resonance images after vaginal delivery. Obstet Gynecol [Internet].
2003 Jan [cited 2019 Aug 6];101(1):46-53.

Dietz HP, Haylen BT, Broome J. Ultrasound in the quantification of female pelvic organ  prolapse.
Ultrasound Obstet Gynecol [Internet]. 2001 Nov [cited 2019 Aug 6];18(5):511-4.

Dietz HP. Levator function before and after childbirth. Aust N Z J Obstet Gynaecol [Internet].
2004 Feb [cited 2019 Aug 6];44(1):19-23.

Fielding JR. Practical MR imaging of female pelvic floor weakness .Radiographics
[Internet]. [cited 2019Aug 6];22(2):295-304.

Margulies RU, Hsu Y, Kearney R, Stein T, Umek WH, DelLancey JOL. Appearance of the

levator ani muscle subdivisions in  magnetic resonance images. Obstet Gynecol
[Internet]. 2006 May [cited 2019Aug 6];107(5):1064-9.

Singh K, Reid WMN, Berger LA. Magnetic resonance imaging of normal levator ani anatomy and
function. Obstet Gynecol [Internet]. 2002 Mar [cited 2019 Aug 6];99(3):433-8.

Aukee P, Usenius J-P, Kirkinen P. An evaluation of pelvic floor anatomy and function by MRI. Eur
J Obstet Gynecol Reprod Biol [Internet]. 2004 Jan 15 [cited 2019 Aug 6];112(1):84-8.

30



Secao 3
Artigo

Artigo Original redigido de acordo com as normas de publicagéo da revista Archives
of Physical Medicine and Rehabilitation para a qual serd submetido. Qualis A2 MED

Il — FI: 3,098 https://www.journals.elsevier.com/archives-of-physical-medicine-and-
rehabilitation.

31



https://www.journals.elsevier.com/archives-of-physical-medicine-and-rehabilitation
https://www.journals.elsevier.com/archives-of-physical-medicine-and-rehabilitation

Rectus abdominis muscles functionality assessed by two-dimensional

ultrasound as a predictive factor of the pregnancy-specific urinary incontinence

Adriely B. M. Magyori 3, Natalia Martinho,** Fabiane A. Pinheiro, MS&, MSa*
Sthefanie K. Nunes, MS# Luis Takano, MD#°*, Caroline B. Prudencio, MS#*,
Luana F. lamundo?®*, Raissa S Avramidis®*, Marilza V. C. Rudge, PhD?*, Angélica

M. P. Barbosa, PhDa¢* Diamater Study Group?*

1 ABMM and NM are first authors on this work.

e MVCR and AMPB are last authors on this work.

* These authors contributed equally to this work.

#Diamater Study Group - Rudge MVC, Barbosa, AMP, Calderon IMP, Souza FP, Berghmans B, Thabane L, Junginger B, Graeff CFO, Magalhdes CG, Costa
RA, Lima SAM, Kron-Rodrigues MR, Felisbino S, Barbosa W, Campos FJ, Bossolan G, Corrente JE, Nunes HRC Abbade J, Rossignoli PS, Pedroni CR, Atallah
AN, Di Bella ZIKJ, Uchoa SMM, Hungaro MA, Mareco EA, Sakalem ME, Martinho N, Hallur LSR, Reyes DRA, Alves FCB, Marcondes JPC, Prudencio CB,
Pinheiro FA, Sartordo Filho CI, Quiroz SBCV, Pascon T, Nunes SK, Catinelli BB, Reis FVDS, Oliveira RG, Barneze S, Enriguez EMA, Takano L, Carr AM,
Magyori ABM, lamundo LF, Carvalho CNF, Jacomin M, Avramidis RE, Silva AJB, Orlandi MIG, Dangi6 TD, Bassin HCM, Melo JVF, Takemoto MLS, Menezes
MD, Caldeirdo TD, Santos NJ, Lourenco 10, Marostica de S& J, Caruso IP, Rasmussen LT, Garcia GA, Nava GTA, Pascon C, Bussaneli DG, Nogueira VKC,
Rudge CVC, Piculo F, Prata GM, Barbosa VP.

From 38S&o Paulo State University (UNESP), Medical School, Botucatu, SP, Brazil, Department of
Gynecology and Obstetrics, Botucatu Medical School, Universidade Estadual Paulista (UNESP), Brazil;
b Regional Universitary Center of Espirito Santo do Pinhal (UniPinhal), Espirito Santo do Pinhal, SP,
Brazil and University Center of the Associated Faculties of Education (UNIFAE), Sao Jodo da Boa Vista,
SP, Brazil; and ¢Sao Paulo State University (UNESP), School of Philosophy and Sciences, Marilia, SP,
Brazil, Department of Physiotherapy and Occupational Therapy, Universidade Estadual Paulista
(UNESP), Brasil.

Supported by Sao Paulo Research Foundation protocol number 2016/01743-5 and scholarship for
technical training number 2021/04296-8. The funders had no role in study design, data collection and

analysis, decision to publish, or preparation of the manuscript.

Disclosures: none.

32



Abstract

Objective: to identify the change in the rectus abdominis muscle thickness during both
isolated and simultaneous abdominal and pelvic floor muscles’ contractions; as well as
to compare the rectus abdominis muscle thickness between pregnant women with and
without pregnancy-specific urinary incontinence (PS-UI).

Design: A cross-sectional study.

Setting: Research Center of Botucatu Medical School.

Participants: Pregnant women from 19 weeks of gestation with and without PS-UI
were recruited.

Main Outcome Measures: Rectus abdominis muscle (RAM) thickness measured at
rest and during RAM contraction, pelvic floor muscle (PFM) contraction and
simultaneous RAM and PFM contraction.

Results: One hundred twenty-seven pregnant women with PS-Ul and 62 pregnant
women without PS-Ul were included. Pre-gestational BMI and gestational BMI were
higher on PS-UI group, while educational level was lower in this group. RAM thickness
was greater in the PS-Ul group when measured at rest and during isolated voluntary
contractions of both RAM and PFM. Thickening of the RAM from rest and during an
isolated RAM voluntary contraction was greater in the PS-Ul group. Control group
presented greater strength and longer duration of contraction maintenance
(endurance) of Pelvic Floor Muscles (PFM).

Conclusion: Higher education levels and physical activity during pregnancy were
shown to be protective factors. Higher pre-pregnancy BMI, higher gestational BMI, and
higher RAM thicknesses at rest, during isolated RAM voluntary contraction, during PFM
isolated voluntary contraction and its greater variation values were shown to be risk
factors for PS-UIL.
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Introduction

Muscles that compose the pelvic floor surrounds urethra, vagina and anus, connecting
the pelvic ring. They are collectively referred to as the levator ani and coccygeus
muscles. Their two major functions are providing support for pelvic organs and
maintaining the continence mechanism. When healthy, these muscles are symmetrical
and able to contract and relax voluntarily and involuntarily; as well as contracting in
response to the intra-abdominal pressure increasing. On the other hand, if there is a
disorder affecting their ability to contract, relax and/or distend, affecting also their
muscle control and coordination will predispose to Pelvic Floor Muscle Dysfunctions
(PFMD) (1-4). PFMD present negative impact on quality of life (5-7) and are associated
with symptoms of stress urinary incontinence, overactive bladder syndrome, pelvic

organ, anal incontinence, pelvic pain, sexual dysfunction and constipation (8-11).

When healthy, they are symmetric, can contract voluntarily or involuntarily, can
relax and it must response to the increases of intra- abdominal pressure. When there
is a disorder that affects ability to contract, distend, relax, control and coordinate pelvic
floor muscles, it is called Pelvic Floor Muscle Dysfunction (PFMD) (1-4), it results
negative impact on quality of life (5-7) and is associated with symptoms urinary
incontinence, stress urinary incontinence, overactive bladder syndrome, pelvic organ,

anal incontinence, pelvic pain, sexual dysfunction and constipation (8-11).

Pelvic floor and abdominal muscle cocontraction have been functionally justified
due to the positioning of the fibers (12). It appears to be necessary the action of these
muscles to occur in a coordinated manner to maintain urinary continence since their
simultaneous contraction seems to potentiate the motor activity of both. In other words,
the contraction of abdominal muscles improves the functionality of the pelvic floor (13-

15) showing its importance in the role of the urinary continence function (16).
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Urinary incontinence (Ul) is defined by the International Continence Society as any
involuntary leakage ofurine (17). There is still no consensus in the literature whether
women with Ul have or not a synchronous pelvic floor and abdominal muscles
response (16,18,19). Some authors (19-23) suggest that the presence of voiding
symptoms is related to the uncoordinated action between these muscles. Evidence
from a systematic review has shown the interaction of pelvic floor muscles with the
abdominal muscles during the isolated voluntary contraction of both and that the rectus
abdominis muscle must participate in the mechanisms of urinary continence (24).

The presence of urinary incontinence with first occurrence during pregnancy is
known as Pregnancy Specific-Urinary Incontinence (25) and it has a negative impacton
quality of life (25, 26) with an average prevalence of 41% in pregnant women. The
pathophysiology is not entirely known, but literature has brought the mechanical and
hormonal adaptations as cause (25). During pregnancy, as a consequence of allowing
uterine growth, there is a stretching of the abdominal muscle and this length
modification may interfere in the muscle strength vector (27). Collagen modifications,
maternal body mass, uterine weight and the commonly weakness on pelvic floor found
on pregnant women may lead to pelvic floor dysfunctions (3,28,29).

Therefore, the maintenance of urinary continence mechanisms seems to
depend on the adequate performance of all the muscles involved, their anatomical
position, the quality of their fibers (active support) and the integrity of the fascia
(passive support).

Ultrasonographic has been reported as a simple and safety way to assess
thickness of rectus abdominus muscle on pregnant women, in any region of its
extension during rest or dynamic activities and it has good interobserver and

interdisciplinary reliability (30,31).
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The aim of the present study was to identify the change in the rectus abdominis
muscle thickness during both isolated and simultaneous abdominal and pelvic floor
muscles’ contractions; as well as to compare the rectus abdominis muscle thickness
between pregnant women with and without pregnancy-specific urinary incontinence

(PS-UI).

Methods

A cross-sectional study was conducted at the Perinatal Diabetes Research Center
(PDRC), Sao Paulo State University (UNESP), Botucatu Medical School, Brazil, by the
Diamater Study Group. The STROBE statement was used as a guide to report this
study. Pregnant women from 19 weeks of gestation were recruited from November
2018 to February 2020. This study was approved by the Institutional Ethical Committee
of Botucatu Medical School, S&o Paulo State University (UNESP), Botucatu, Séo
Paulo State, Brazil (CAAE: 82225617.0.0000.5411). Women were invited to participate
during the waiting room at PDRC. All participants provided written informed consent
according to the ethical guidelines (Resolution 466/2012) of the Brazilian Health

Council, prior data collection.

Participants

The inclusion criteria were pregnant women from 19 weeks of gestation, at least 18
years of age and singleton pregnancy. Participants who had urinary incontinencebefore
pregnancy, previous known to have diabetes or diagnosis of gestational diabetes,
neurological disorders, prolapse, inability to perform the correct Pelvic Floor Muscles
(PFM) contraction, limitations that prevented full or partialcompletion in any time of this

study, preterm birth and intrauterine fetal death, were excluded.
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Sample size calculation
We considered the observational, cross-sectional study and data fromprevious

studies, specific to the research group, which showed PS-Ul in 31.6% in
normoglycemic pregnant women. With a significance level of 95% and statistical
sample power of 80% (1-beta, probability of detection), at least 40 participants were
included in each of the groups.

The study was composed of two groups: PS-Ul group and Control group.

Data collection
In a private office at PDRC, were collected the following demographic information:
maternal age, ethnicity, education level, smoking in pregnancy, physical activity, pre-

pregnancy and body mass index (BMI) at collect.

PS-Ul diagnosis and classification

Participants were asked whether during pregnancy they had leaked or lost control of
even a small amount of urine with activity such as coughing, lifting, or exercise or if
they experienced an urge to urinate and could not go to the toilet fast enough (urge
Ul). Pregnant women who reported Pregnancy-specific urinary incontinence (PS-Ul)
were asked to complete the Brazilian version of the International Consultation on
Incontinence Questionnaire-Urinary Incontinence- Short Form (ICIQ- SF) (32) The
participants were also asked about the frequency and quantity of urinaryleakage to
assess the validated Incontinence Severity Index (ISI). The severity was graded
depending on the frequency of leakage (grade I: once a week at most; grade Il: two or
more episodes per week, but not daily and grade Ill: one or more episodes of leakage

per day) according to ISI questionnaire (33).
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RAM'’s thickness and PFM cocontraction

The participant was requested to stand in dorsal decubitus with lower limbs in
extension. The ultrasound used was a GE® brand portable equipment with 2D image
acquisition. The transducer used was Linear with a frequency of 8 to 12 Mhz .

All participantswere instructed about how to perform the following sequence:
rest, RAM contration and PFM contraction.The technique of PFM contraction was
explained by this verbal prompt:“Please squeeze your pelvic muscle, as though you
were trying to hold in gas and ashard as you can, maintaining it as long as possible”
(34). A PFM contraction wasconsidered correct when the examiner observed the best
cranial shift of the levator animuscle (LAM) and when felt inward pressure or upward
traction on the finger insertedin the vagina (35).RAM contraction was requested through
trunk elevation. The 2D-US was performed by an experienced investigator on 2D-
US. Anatomical and functional images of the lower right portion of the RAM were
collectedto measure its anteroposterior thickness where the transducer was positioned
transversely 2 cm above and to the right of the upper edge of thepubic symphysis. The
images were collected in four steps and then saved
anonymously in the following sequence (Figure 1):

1. One image of RAM at rest to compare with the functional images (Figure
la).
2. One image of RAM during a voluntary contraction with trunk elevation (Figure

1b).

3. Oneimage of RAM while the participantvoluntary contracts PFM to verify the
RAM response to this demand (Figure 1c).
4. One image of RAM during voluntary contractions of PFM and RAM (Figure
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Figre 1- Ultrasond images of RAM. esearchers’ archive, 018.

All of the images were coded by, keeping the patient's identification
anonymous and stored for further offline analysis, which guarantees the analysis in a
single-blind way.

The thickness were measured by the distance between the deep and
superficial fascias of the RAM, assessed 3 cm from the medial edge of the rectus
abdominis muscle. The index considering resting state was calculated for each task
(T) separately (RAM, PFM contraction and cocontraction) by subtracting the thickness
from the thickness at rest (Index=T—R). The smaller the value obtained for contraction,

the lower the capacity tocontract RAM during the task in relation to rest.

Statistical methods

The software IBM SPSS Statistics for Windows, version 20.0 (IBM Corp., Armonk,
N.Y., USA) was used to statistical analysis. Categorical variables were expressed as
numbers and percentages and continuous variables were expressed by mean and
standard deviation.The Chi-square test or Fisher's exact test was applied to compare
the nominal data between groups. Comparisons between groups were performed by
Mann-Whitney U test. Differences were considered statistically significant at p < 0.05.
Poisson regression model was adopted to evaluate the association between the risk

factors and pregnancy-specific urinary incontinence considering p < 0,20 statistically
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significant.

Results

A total of 217 pregnant women met the inclusion criteria and completed all stages of
the research. Among these, 28 participants were excluded from the final analysis: 7
due to missing data and 21 due to technical fail during US analysis. Thus, 189
participants were successfully included in this study, of these, 62 were enrolled for the

control group and 127 were enrolled for the PS-UI group (Figure 2).

Non-diabetic pregnant women (,g
waiting to regular medical \/\

attendance

1
[ Non-included (N= 199)} ——————————————————— 4
v Data collected:
{  -Previous diabetes mellitus % Metirdilisien artaiia -Antropometric data
i -Gestational diabetes | il e -Urinary incontinence
i -Antenatal urinary incontinence | ( : ) questionnaires (ISland ICIQ-SF)
i -Prolapse or anti-incontinence | H -RAM evaluation
i surgery ! ! - —
' -Neurological disorders ~ / E ________ f/l);::ijnsglzgtsa(?r:-zf))
: Technical US fail (n=21)
Included
(N= 189)
1
1
1
1
1

£y

o8 B
=

Control IR Ry ) > PS-UI
(n= 62) (n=127)

Figure 2 — Flowchart for cohort derivation showing the number of participants and the

reasons for loss.

The baseline characteristics of 189 participants are summarized on Table 1.
The groups were matched for age, gestational age, maternal weight gain and previous
C-section. Pre-gestational BMI and gestational BMI were higher on PS-UI. Education

level was lower on PS-Ul when to compare with Control group (Table 1).
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Table 1: Baseline characteristics of the study population

Variables PS-UI
Control (n=62) (n=127) p-value

Age (years) 26.56+6.18 25.93+5.57 .548
Pre-pregnancy BMI (kg/m?2) 25.16+6.22 27.48+7.38 .012
Gestational age (weeks) 28.44+4.67 28.83+4.88 .540
BMI gestational (kgm?2) 27.90+4.89 30.00+6.89 .019
Weight gain (kg) 7.11+8.64 6.68+7.53 .699
Primiparous 44 (71.0%) 81 (63.8%) 0.413
Prior cesarean delivery 18 (29%) 46 (36.2%) 0.413
Education level 0.004

Middle school 2 (3.2%) 23 (18.1%)

High school 40 (64.5%) 80 (63.0%)

Higher education 20 (32.3%) 24 (18.9%)

n: sample. The chi-square test or Fisher's exact test; p < 0.05 significant difference
between the groups.

Table 2 presents muscle’s variables in the PS-Ul compared to Control group.
The thickness of the RAM at rest, in the isolated voluntary contraction of the RAM and
in the isolated voluntary contraction of the PFM was greater in the PS-Ul group when
compared to the Control group. The variation of RAM thickness in cm, considering rest

as baseline, was greater in the PS-UI group during isolated RAM voluntary contraction.
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Table 2 — Rectus abdominis muscle (RAM) thickness during different tasks.

Variables PS-UI

Control (n=62) (n=127) value
RAM thickness
At Rest (cm) 0.57+0.14 0.61+0.13 .035
During RAM contraction (cm) 0.73x0.24 0.83+0.23 .007
During PFM contraction (cm) 0.60+0.16 0.65+0.14 .019
During Cocontraction (RAM+PFM) 0.78+0.24 0.81+.023 .507
(cm)
Thickness Variation Index (cm) -
considering the rest status
RAM contraction (cm) 0.16+0.15 0.22+0.18 .043
PFM contraction (cm) 0.02+0.05 0.03+0.09 .655
Cocontraction (RAM+PFM) (cm) 0.20+0.15 0.19+0.18 482
ThicknessVariation Index (%) -
considering the rest status
RAM contraction (%) 26.53+23.62 37.15+£34.43 .059
PFM contraction (%) 4.02+8.46 6.81+19.88 .657
Cocontraction (RAM+PFM) (%) 34.99+26.47 33.05£31.41 405

n: sample; BMI: body mass index; kg: kilograms; RAM: rectus abdominis muscle; PFM:
pelvic floor muscle; cm: centimeter; %: percentage. PS-UI: incontinence urinary group.
Index-considering the rest state was calculated by (the task — Rest); Percentage-
considering the rest state was calculated by ((the task — rest)/ rest*100). Data are
presented in mean * standard deviation. Mann-Whitney U test; p < 0.05 significant
difference between the groups.

Table 3 shows the predictors for PS-Ul through bivariate linear regression
analysis. Accordingto the findings, higher education levels are protective factors:
severity index of PS-Ul were lower at higher levels when compared to lower levels of
education. Physical activity during pregnancy was presented as a protective factor.
Higher pre-pregnancy BMI and higher gestational BMI are risk factors for UI-PS.

Higher RAM thicknesses at rest, during isolated RAM voluntary contraction and

during PFM isolated voluntary contraction, as well as its greater variation in absolute

and percentage values were shown to be risk factors for PS-UI.
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Table 3 — Bivariate linear regression of predictors for PS-UI.

Variables RR Cl 95% p-value
Primiparous 0.932 0.809 .326
Prior cesarean delivery 1.073 0.932 .326
Education level

Higher education 0.688 0.550 .001
High school 0.776 0.638 012
Non-Caucasian 1.014 0.862 .866
Physical activity 0.843 0.688 .099
Smoking 0.874 0.657 .356
Age (years) 0.996 0.984 475
Gestational age 1.004 0.990 .598
Pre-pregnancy BMI 1.010 1.001 .032
BMI gestational 1.012 1.001 .030
Weight gain (kg) 0.998 0.990 724
RAM thickness during task

Rest (cm) 1.582 0.974 .064
RAM contraction (cm) 1.453 1.102 .008
PFM contraction (cm) 1.603 1.018 .042
Cocontraction (RAM+PFM) (cm) 1.126 0.842 424

Variation Index (cm)-considering
the rest state

RAM contraction (cm) 1.515 1.036 .032
PFM contraction (cm) 1.245 0.548 .601
Cocontraction (RAM+PFM) (cm) 0.924 0.626 .691

Variation Index (%) -considering
the rest state

RAM contraction (%) 1.002 1.000 .028
PFM contraction (%) 1.002 0.998 287
Cocontraction (RAM+PFM) (%) 1.000 0.997 672

Cl:confidence interval; RR: relative risk; RAM: rectus abdominis muscle; PFM: pelvic
floor muscle; cm: centimeter; %: percentage. Index-considering the rest state was
calculated by (the task — Rest); Percentage-considering the rest state was calculated

by ((the task — rest)/ rest*100). Poisson regression analysis; p < 0,20

Discussion

By demonstrating the positive correlation between the thickness of the Rectus
Abdominis and the cross-sectional area as a metric measure of muscle size (36), it is
possible to correlate the findings of the present study with the functionality of the

muscle in the PS-UI compared to control group.
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Having rest as a baseline for inter- and intra-group comparison, 2D US allows
the evaluation of muscle behavior through the variation in thickness that can change
according to the requested task, providing clinical information about the muscle
contraction capacity (37). In this study, the PS-Ul group showed a thicker Rectus
Abdominis at rest and a higher BMI. Studies such as Rankin et al (38) and Springer et
al (39) showed a positive correlation between BMI and abdominal muscle thickness.

Differences in thickness could represent improvement or deterioration in
muscle contraction (40). Thicker RAM in the PS-Ul group may be related to muscle
hypertrophy, or in other words, greater contraction demand when compared to the
control group.

The abdominal musculature plays an important role in the urinary continence
function (41), since its joint action with the PFM (cocontraction) seems to potentiate
the motor activity of the PF (42-44). Thicker RAM during PFM isolated voluntary
contraction in the PS-UI group, which presented lower strength and endurance, may
be a form of compensation or muscle reinforcement when trying to potentiate PFM
activity. However, the situation of increased intra-abdominal pressure added to PFM

insufficiency predisposes to pelvic dysfunction (45) which would explain the thicker

RAM in isolated voluntary contractions of RAM and PFM and its greater variation in
these tasks in relation to rest, as a risk factor for PS-UI

Coldron (46) in its study associated the reduction in the thickness of the RAM
to the decrease in strength. By following this reasoning, inversely, the increase in
thickness would be related to the increase in strength and when associating with the
results of the present study, the RAM in the PS-UI group would present greater strength
compared to the control. However, Baran (47) brings in its study the weaknessof the

RAM as a potential factor associated with Ul during pregnancy.
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In agreement with the study by Barbosa (48), high BMI proved to be a risk
factor for Ul during pregnancy, with higher rates when compared to control group.
Maternal body mass and uterine weight generate an overload on the PF muscles (49).
Excessive overweight can result in an increase in excess tension, weakening muscle
structures and triggering pelvic dysfunction (50-52). Luber (53) also shows that the risk
increases in proportion to the increase in BMI.

The PF muscles have continence as one of the main functions, therefore, good
strength and endurance are essential muscle factors for adequate performance. Lower
strength and PFM endurance were present in the PS-Ul group compared to control.
Hilde (54) in its review also brings up such relationship. Thus, PFM insufficiency, in this
study, when classified as “weak” or “flicker” in muscle strength, proved to be a riskfactor
for Ul during pregnancy, while greater endurance proved to be a protective factorin
maintaining strength.

Menezes and (55) Tamanini (56) in their studies with non-pregnant women,
also observed an association between schooling and urinary incontinence, being more
present in women with less time of study. Little access to information and health

centers can justifysuch a relationship since there are no physiological precedents.

Study limitations and strengths
We must consider some limitations of this study. Ideally, all pregnant women
should have been assessed before pregnancy. Nevertheless, this study is the
first report assessments that allowed us to evaluate impacts since the
pregnancy.

The examiner who analyzed the ultrasonographic data sets and images

was blinded and the results were reviewed by a second investigator.
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Conclusion
Higher education levels and physical activity during pregnancy were shown to
be protective factors.

Higher pre-pregnancy BMI, higher gestational BMI, and higher RAM
thicknesses at rest, during isolated RAM voluntary contraction, during PFM
isolated voluntary contraction and its greater variation values were shown to be

risk factors for PS-UI.
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Secao 4
Perspectivas
Académicas e Cientificas



Pensar nas perspectivas nesta fase final do mestrado, me fez rever todo o processo
vivido até aqui e me estimulou ainda mais a cumprir esta etapa que € tao tensa e que
exige dedicacéo, as vezes, até além da nossa capacidade. A formacdo no mestrado
até o momento, fortaleceu e ampliou a perspectiva de iniciar a carreira docente e de
pesquisadora.

Para a continuidade da busca do conhecimento e na colaboracdo para
melhorar a assisténcia a mulher, a proposta é permanecer como aluna de Doutorado,
com inicio em marco de 2022, na mesma linha de pesquisa desta trajetéria e continuar
colaborando na composicao dos biomarcadores funcionais da miopatia diabética e da
IU-EG como preditoras da IU pds-parto de gestantes com DMG.

Sinto-me honrada em continuar fazendo parte do Diamater Study Group!
Espero poder levar o conhecimento e principalmente beneficiar as mulheres,

ao longo desta nova etapa da minha vida.
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Anexo 1 — Participacdo em eventos internacionais

Placental Adaptation
in Gestational
Diabetes and

Obesity

25 May 2021 | 19:00 -
20:00 BST

To Whom It May Concern,
Certificate of Attendance

This is to certify

that Adriely Morgenstern attended
the 'Placental Adaptation in
Gestational Diabetes and

Obesity' webinar on 25 May 2021.

Yours faithfully,
The Physiological Society

Obesity
Inflammasome as a
Risk for Developing
Gestational Diabetes

27 April 2021 | 19:00 -
20:00 BST

To Whom It May Concern,
Certificate of Attendance

This is to certify

that Adriely Morgenstern attended
the ‘Obesity Inflammasome as a
Risk for Developing Gestational
Diabetes' webinar on

27 April 2021,

Yours faithfully,
The Physiological Society

Diabetes, Obesity
and Pregnancy
Outcomes

29 June 2021 | 19:00
— 20:00 BST

To Whom It May Concern,

Certificate of Attendance

This is to certify

that Adriely Morgenstern attended
the 'Diabetes, Obesity and
Pregnancy Outcomes’ webinar on
29 June 2021.

Yours faithfully,
The Physiological Society
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Anexo 2 — Concessédo Bolsa Treinamento Técnico

P SAGe

Processo

Identificagdo do Processo

Mimero do Processo 2021/04296-8 - BCO - Treinaments Téonica
Situacio Em Exmciscio
Grupo de Financlamenbs Holzs nio Pais

galzas Concedicas cama [teEns DFE!HEI‘IT.'.'IHIIS em Auxlics / BOOD -

Linha de Fomento Treinamento Técnicn - Fluxo Continwa

Beneficiario adriely Bitenoowrt Morgenstern Magyori
Responsawel Angelica Mércla Fascan Barbosa

Data Dnicio LN PCTi e |

Duracio 11 mésies]

Periodo Total Usufruido 7 mésies) /10 cials]

Periodo Total Interrompida -

Instituwicio de Pesguisa/Empresa  Faouldade de Mecicina de Botucatu, FEE/LUNESR
Departamento Ginscalogia & chistetricia

Data de Abertura 219/ D4/Z021
Processe Vinculado
Hamero Linha de Beneficiaric  Responsavel Titulo

Fomenba

Coorte da triade gqestacional hiperglicemia,
incontinénda wrindria e perfil dindco, maolecular &

e/oaraz- SO0 S Marzaviera  Marizaviern  émico ca micpata niperglicémica na precicia de
5 T:ma'l:IT:n Cunha Rudge  Cunha Rudge incontinénda e disfuncao muscular & pesguisa
translacional com blodesice para re-g:nem:.!m
muscwlar &m rakas.
Resumo

Introedugda: O grupn de pesculsa “Diabetes & Gravidez - Cinica & Experimental” da Faculdace o Madicina de
Batucatu-Unesp, Investiga casde 2004, a fisiopatalogia de diabete gestacional (CHG) & da hiperglicemia _
gestacional leve (HEL) e suas relagbes com as dishengies musoulares do assoalba pelvico {DMAF) & Incomtinéncis
urindria (IU] em estudes dinlcas e experimentals. Apds andlise aritica no grupe e com parceiros nacknals e
Intermackinals dos resultados obtidos, werficaram-se grances [3cunas que prscsam ser preenchidas com estudos
pré-cinicos e dinioas mals complexes. Dbjetvas: Analisar a influéncia da assaciacio entre hiperglicemia
grtal:lunal (HEGE) mn:ldemn:u DME & HIEL, “IU sspecifica da gestacan” (CIUEG" ) e p-erﬂl -:murfnh:u;lcn fumcianal,
blnqmrnu:n, msdeoular & dmico) da “miapatia hlpzrqln:\Emlca gestacional® ["MEGET ) ca miscula reto aboominal
[MRA) & misculas oo assoalho pévioa (MAPS]; analisar a triade HEG, "IVEG" & parfil da "MHG®, a incicéncia de IU
E-1Z meses plis-parta (PP e perfil morfoldgica, funcional & bioguimica, dentro das quatra coartes constituidas
pela combimacao entre HGGE e "ILEE", awvallar o efeiln co biodevios o= Iz'rte‘-c de seringuelra oo células-tranco
mEssnquimais na r:l;cneraﬁu do mdscule uretral & do MRA apﬁ: cesdrea em rakas prenhes com ciabete
maderada na perfil morfolégion, microvasoulan, mokeoular & Smico; e determanar a avicéncla dentifica, par meka
da revisdo sistematica, da efetvidade dos exercioos sobre 3 DMAP & "IUEG® em gestantes cam HG. Materiaks e
Métooas: Mo esfsdo clinica, as participanbes s=rao selecionadas endre janeira Z01E e dezembra de 2015 no
Cantro o= Investigacac co Diabete Perinatal da FMB UKWESP, no ambulatdric de Gestacio de Risco do Hospital
Materna Infantil da FAMEMA & no Hospital Regional de Assis. O total o participantss serd de 160 consicerando as
quatrn coartes gue serdo constituicas. Serd realizaca andlise do perfil bioguimion, obtido pelas andlses

=angG uin=as dos nivels de COLF, Relaxing, Ca, PTH, caldtonina, vitamina O, glicose g insulina; mos MAFs, s=rao
realizacas 3 Avallacac Funcianal ca Assaalba pElvico [AF.ﬂ.]. Elstromiéagrafia {EMG) = I.Irlnusnnm;raﬂa [US], nos
MRA serdo realzados EMGE e US, no momento da cesdrea a contratilidade ex wive abtica pelo Midgrafo, e os perfis
n'-urhulm; o (uirssstrutura das fibras mosculares e da matriz ewtracelular), malecular (Expressdo =&nica &
Frofeica das fibras musculares & da matriz extrscedular), = Amica {transriptimica, protedmica & metabal@mical.
Fara o estudo experimental, ssraoc uvtilizacas ratas Wistar prenbes, divickdas em grupos [n=20 caca) nao
diabéticas e diabéticas, gue serdo submetidas 3 instalacio do Hodevice de blamembana de ldtex revestica oe
céulas-tronco messEnouimials, implantados na musculatura estriada wretral & MEA. O estuco d= Rewisda
Sistrmatica muuﬂ =5 NONMas & Serd registado ma Colaboracan Cochrane. Na andlise estatistica com o software
SPEE vZ1.0, as relaghes serac cansicermadas estatisticaments .anrﬁutlua. de p < 0,05, Resultados esperacas:
Caracterizar a "MHE"; gue a3 triade proposta ssja preditora de IU = DMAP 6-12 meses PP; definir marcadones para
diagnésticn & em futuras terapiss; evidendar a primeirz linha de Infervencdo preventsa cu reabilitadora para as
dl:fun-;n-u musculares & "IUEG"; pue a "IUESG" na HGE ssja consiceraca & incluida coma um problema de saics
plblica & come Infercorr&ncia |:||n||:.: passando a representar uma nova fermmenta na defindc®a do impacta
materna de kanga grazo; gue a blcevics sefa considerado para regenercio da musculatura em futuras estucas
dinicas; = oue mota aborcagem translacional progosts trara esta pesgulsas parz a fronteira de canheciments na
area o= Sadde ca Mulher, uma ver que estio s=nda aplicacas metocalogias e andlise inéditas na dnsa que e
complementam na akordagem de problemdtica de interesse madicoysecial.
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